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Purpose: The aim of this clinical trial was to explore the impact of intentional passive 
eruption (IPE) using occlusal reduction on the periodontal parameters of teeth with mod-
erate chronic periodontitis and traumatic occlusion.
Methods: This study was performed on 40 teeth from 16 subjects. At baseline, 4 weeks af-
ter initial periodontal treatment, and 6 months after IPE, clinical and radiographic exami-
nations were performed. The 20 teeth in the test group underwent IPE using occlusal re-
duction, whereas the 20 control teeth did not undergone occlusal reduction. 
Results: All the periodontal parameters were improved by the initial periodontal treatment. 
The teeth in the test group showed a significantly greater decrease in pocket depth, tooth 
mobility, and marginal bone loss than did the control group (P<0.05), but there were no 
significant changes in the attachment level. Significantly greater improvements in all the 
parameters were observed in the test group after 6 months of IPE compared to 4 weeks 
after the initial periodontal treatment (P<0.05). 
Conclusions: Within the limits of this study, performing initial periodontal therapy com-
bined with IPE using occlusal reduction was shown to be very simple and effective. More-
over, IPE would be helpful in improving periodontal parameters.
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INTRODUCTION

Dentists generally agree that normal occlusion is a prerequisite for periodontal health. 
Traumatic occlusion (TO) is defined as an injury resulting in tissue changes within the peri-
odontal attachment apparatus as a result of occlusal forces [1]. Although Svanberg [2] re-
ported that TO does not induce gingivitis, others have insisted that TO may facilitate the 
progression of periodontitis and cause more alveolar bone resorption [3-5]. 

Ericsson and Lindhe [5] noted that “the teeth from which the trauma had been removed 
appeared to have more favorable healing, i.e., gain of connective tissue attachment than 
the contra lateral hypermobile teeth.” The general principle for the initial treatment of peri-
odontitis, in which the etiologic factors are both bacterial plaque and occlusal factors, was 
to eliminate and control the plaque first, and then deal with the occlusal factors. Therefore, 
occlusal therapy is a mandatory procedure for treating periodontitis in dental clinics.

Occlusal therapy, in itself, cannot cure gingivitis or periodontitis caused by bacterial ac-
tivity, but can facilitate plaque control and the management of patients with periodontal 
disease. Ramfjord and Ash Jr [6] described several modalities of occlusal therapy including 
orthodontic treatment as part of periodontal treatment. Occlusal adjustment (OA) does 
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contribute to occlusal stability, and the forced eruption of teeth 
with intrabony defects can also reduce the severity of periodontal 
defects. Orthodontic treatment should always be performed after 
complete scaling and root planing (SRP) and oral hygiene instruc-
tion but before peridontal surgery or restorative procedures [6]. 

Alveolar bone resorption and periodontal attachment loss are 
consequences of periodontitis and can compromise the function 
and aesthetics of periodontal treatment. To overcome this prob-
lem, in 1993 Salama and Salama [7] introduced a nonsurgical, non-
invasive technique, forced eruption. During extrusion, the crestal 
bone and supporting soft tissues move vertically. Ingber [8] erupted 
teeth with one- or two-wall osseous defects, thereby reducing or 
eliminating the defect and improving the crown-to-root ratio. The 
belief that forced eruption should alter periodontal defects is clear-
ly based on orthodontic principles.

Passive eruption is a natural eruptive process in response to oc-
clusal wear [9]. Passive eruption can be stimulated artificially by 
occlusal reduction and this procedure has been termed intentional 
passive eruption (IPE) in this study. This eruption is less predictable 
or controllable, but is quite simple and effective when the occlusal 
reduction is less than 2 mm. Frank et al. [10] reported a successful 
case using IPE for 5 months to resolve a furcation defect. Occlusal 
reduction that does not exceed 2 mm, is recommended to deter 
mesial tipping of the tooth and eliminate the necessity of frequent 
visits for occlusal reduction [10]. Although occlusal therapy includ-
ing OA is essential for initial periodontal therapy, many practitio-
ners face difficulty in the differential diagnosis for TO and applica-
tion of IPE. Moreover, despite frequently good clinical results report-
ed for OA including IPE, most have been case reports. Therefore, the 
purpose of this study was to explore the effectiveness of IPE, a type 
of occlusal reduction, to improve periodontal health and tooth mo-
bility.

MATERIALS AND METHODS

This study was approved by the Institutional Review Board of Pu-
san National University Hospital (PNUHIRB 2009109), and was per-
formed in accordance with the Declaration of Helsinki (as revised in 
Tokyo 2004). Written informed consent was obtained from all sub-
jects. 

Subjects
Forty teeth from 16 patients (10 males, 6 females; mean age, 

46±7 years) were evaluated. All the patients were recruited at the 
Department of Periodontology, Pusan National University Hospital. 
The inclusion criteria were a tooth that had been diagnosed with 
moderate chronic periodontitis and TO simultaneously. Moreover, 
the teeth examined had slight tooth mobility and an infrabony de-
fect less than 3 mm.

Patients were excluded for the following reasons: (1) presence of 
systemic disease; (2) having undergone periodontal treatment <1 
year before the study; (3) multirooted teeth; (4) teeth with no mo-

bility or vertical mobility; (5) teeth restored by prosthesis or heavy 
restoration.

Treatment protocol
The initial periodontal treatment including oral hygiene instruc-

tion, SRP, and OA was performed in all of the subjects. During the 
initial periodontal therapy, all the centric occlusion was maintained. 
After 4 weeks of the initial treatment, the teeth were divided ran-
domly into the test (20 teeth) and the control group (20 teeth). IPE 
was performed in the test teeth and additional IPE was not per-
formed in the control teeth. Clinical and radiographic examinations 
were performed at baseline and 4 weeks after initial treatment. Af-
ter 6 months of IPE, all of the assessments were repeated. The peri-
odontal treatment procedure, periodontal examination, and radio-
graphic evaluation were performed separately, each by one of 3 
periodontists. 

The exact method of IPE used was as follows: All the occlusal re-
duction was performed using a high-speed diamond bur. While 
centric occlusion was maintained, routine OA was carried out. On 
the other hand, IPE was performed until the target tooth was 
completely out of the occlusion and repeated every 4–6 weeks to 
guarantee space for passive eruption and to allow the formation of 
reparative dentin. IPE was stopped when the tooth mobility de-
creased or the patient’s discomfort disappeared and the total 
amount of occlusal reduction was less than 2 mm. During the IPE, 
opposing teeth were stabilized via splinting to prevent extrusion of 
opposing teeth. The amount of occlusal reduction was measured by 
biting impression material (Futar D., Kettenbach, Germany) and 
measuring the thickness using digital calipers.

Clinical measurement
The following indices were measured to assess the periodontal 

status and oral hygiene level: (1) plaque index (PI) [11]; (2) gingival 
index [12]; (3) probing depth (PD); (4) clinical attachment level (CAL); 
(5) bleeding on probing (BOP); (6) width of keratinized gingiva (KG); 
and (7) tooth mobility (Periotest value, PTV). 

The PD, CAL, and BOP were measured at 4 sites of each tooth 
(mesiobuccal, midbuccal, distobuccal, and lingual). The PD and CAL 
were measured using a Williams probe (Hu-Friedy, Chicago, IL, USA) 
by rounding up to the nearest millimeter, and the mean value per 
tooth was used. The KG was measured from the midbuccal gingival 
margin to the mucogingival junction parallel to the long axis of 
the teeth. The PTV was measured 5 times for each tooth using the 
Periotest (Siemens AG, Bensheim, Germany), by which the teeth 
were impacted pulsatively, that is, for an interval of less than 1 ms. 
PTV is a dynamic equivalent to the damping properties of the tooth 
and its periodontium in the vestibule-oral direction. The final value 
was defined as the average excluding the highest and lowest value. 

Radiographic measurement
The radiographic evaluations were performed at baseline, 4 weeks 

after initial periodontal therapy, and 6 months after IPE. Periapical 
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radiographs were taken using the standard paralleling technique. 
Each radiograph was digitized by computer scanning and measured 
using an image analysis software program (AxioVision, Carl Zeiss 
MicroImaging GmbH, Jena, Germany). The marginal bone loss was 
measured from the cementoenamel junction to the alveolar bone 
crest, parallel to the root surface, and separately at the mesial and 
distal tooth surface by a single examiner. The measurements were 
corrected based on the tooth width and averaged. 

Statistical analysis
A statistical software package, SPSS ver. 14.0 (SPSS Inc., Chicago, 

IL, USA), was used for statistical analyses, with the level of signifi-
cance of P<0.05. An independent t-test was used to compare the 
clinical parameters between the two groups at baseline, 4 weeks 
after initial periodontal therapy, and 6 months after IPE. The dif-
ferences between 4 weeks after initial periodontal therapy and 6 

months after IPE were analyzed using a paired t-test.

RESULTS

All of the teeth that were examined healed uneventfully and the 
patients did not complain of any complications or discomfort. A 
resolution of intrabony defect and distinct lamina dura was no-
ticeable in the radiograph (Fig. 1). The two groups showed similar 
clinical parameters at baseline, except for PI and marginal bone 
loss (Table 1). Four weeks after initial periodontal therapy including 
OA, the clinical parameters had improved (P<0.05), except for the 
marginal bone loss in the control group and KG in both groups 
(Table 1).

Comparison of the clinical parameters after 6 months of 
IPE

The mean occlusal reduction was 0.79 mm and there were no 
symptoms associated with dental hypersensitivity. After 6 months 
of IPE, significant differences in PD, PTV, and KG were observed 
between the 2 groups (P<0.05) (Table 1). Compared to 4 months 
after initial therapy, all the clinical parameters were improved in 
the test group (P<0.05), but there were no significant differences 
in the control group (Table 1). 

DISCUSSION

SRP was reported to be the best single therapy option available 
for the treatment of moderate periodontitis and had positive ef-
fects on the clinical parameters of PD, CAL, and tooth mobility 
[13-15]. Adjunctive treatments continue to be explored but there 
are still no stand-alone replacement therapies for mechanical de-

Table 1. Comparison of the clinical parameters between the test and control group.

Variable

Test Control

Baseline 4 Weeks after  
initial therapy 6 Months after IPE Baseline 4 Weeks after  

initial therapy 6 Months after IPE

Plaque index 1.25±0.55 0.60±0.50b) - 1.75±0.44a) 0.60±0.50b) -

Gingival index 1.10±0.64 0.60±0.68b) - 1.40±0.50 0.50±0.51b) -

Probing depth (mm) 3.51±0.85 2.83±0.72b) 2.37±0.36d) 3.99±1.26 2.85±0.61b) 2.86±0.61c)

CAL (mm) 3.73±1.02 3.36±0.72b) 2.98±0.44d) 4.17±1.67 3.48±1.22b) 3.36±1.04

Bleeding on probing 0.85±0.37 0.55±0.51b) - 1.00±0.00 0.60±0.50b) -

Periotest value 21.41±6.20 20.13±6.03b) 9.88±2.28d) 22.02±5.80 19.84±5.70b) 19.80±5.58c)

Keratinized gingiva (mm) 2.10±0.72 2.25±0.32 2.65±0.75d) 1.83±0.75 1.65±0.46 1.82±0.75c)

Marginal bone loss (mm) 5.12±1.23 5.10±1.22b) 4.52±1.17d) 4.18±0.91a) 4.15±0.90 4.13±0.89

Values are presented as mean±standard deviation.
CAL: clinical attachment level, IPE: intentional passive eruption. 
a)Differences between the test and control have been tested with the Independent t-test. P<0.05. b)Paired t-test was used to test the statistically significant difference between the 
baseline and after 4 weeks of initial periodontal therapy. P<0.05. c)Independent t-test was used to test the statistically significant difference between test and control group at 6 months 
after intentional passive eruption. P<0.05. d)Paired t-test was used to test the statistically significant differences between 4 weeks after initial periodontal therapy and 6 months after 
intentional passive eruption. P<0.05.

Figure 1. Periapical radiograph of a left mandibular second premolar. (A) A 
radiograph at baseline showing severe periodontal attachment loss, an in-
trabony defect, and a widened periodontal ligament space. (B) A radiograph 
after 6 months of intentional passive eruption showing decreased periodon-
tal ligament space and resolution of the intrabony defect. Note the flatness 
of the cuspal inclination and the change of the position of the root apex due 
to intentional passive eruption.
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bridement. SRP is a foundation therapy for many adjunctive treat-
ments. In this study, overall improvements in the clinical parame-
ters were observed after initial periodontal treatment, as reported 
previously [13-15].

TO is defined and diagnosed based on the histological changes 
in the periodontal supporting structure. As it is impractical for a 
dentist to diagnose TO clinically, clinicians must rely on the clinical 
signs and symptoms of potential TO. The typical symptoms are pain 
or discomfort including periodontal pain, dental hypersensitivity, 
loose teeth, pathologic migration of the teeth, and so on [16]. On 
the other hand, it is very difficult for dentists to distinguish be-
tween TO and periodontal inflammation by symptoms only. The 
regeneration of periodontal defects is almost completely possible 
when periodontal inflammation and TO are removed at the same 
time [17]. In this study, the periodontist tried to diagnose TO from 
the clinical signs, symptoms, and radiographic findings, and to re-
move the occlusal interference during the initial treatment. After 
four weeks of initial treatment including OA, significant improve-
ments in most of the clinical parameters were observed except for 
marginal bone loss and KG in accordance with other studies [13-
15]. This data can be explained as follows: 4 weeks is too brief a 
period to anticipate a change in the bone level and the KG is stable 
due to a lack of additional changes in the vertical tooth position. 

Everett and Baer [18] introduced the idea of IPE, defined a pro-
tocol of IPE, and reported good clinical results. Briefly, the involved 
tooth with an infrabony defect is completely removed from the 
occlusion. The occlusal grinding should be repeated every 3 months 
until a satisfactory bone contour is obtained. On the other hand, 
in this study, the occlusal reduction was repeated every 4 to 6 weeks 
because the periodontal status of the targeted teeth was more se-
vere and mobile than those reported by Everett and Baer [18] and 
all of the teeth examined were single-rooted teeth. This should have 
provided sufficient time and space for the passive eruption of the 
teeth.

A comparison of the clinical parameters after 6 months of IPE 
with the values at 4 weeks after the initial treatment showed that 
all of the clinical parameters had improved (P<0.05). Moreover, a 
comparison of the clinical parameters between the 2 groups after 
6 months of IPE revealed IPE to have had additional effects on PD, 
PTV, and KG in the test group (P<0.05). 

Tooth mobility is an indicator of the status of the periodontium 
and is one of the most important factors for diagnosing the prog-
nosis of teeth and determining a appropriate treatment plan. In 
this study, the tooth mobility was measured using a Periotest for 
its reliability and reproducibility. The PTV is strongly correlated with 
the amount of alveolar bone [19]. The amount of occlusal reduc-
tion during IPE was 0.79 mm, and the increase in the KG was ap-
proximately 50% of the occlusal reduction. In a monkey model, 
Kajiyama et al. [20] reported the following: (1) the free gingiva 
moved approximately 90% and the attached gingiva moved ap-
proximately 80% as far as the teeth were extruded; (2) the width 
of the attached gingiva increased as the teeth were extruded; and 

(3) the mucogingival junction was positioned the same before and 
after forced eruption. Therefore, these results support the present 
findings in that the KG increased after IPE. After 6 months of IPE, 
the marginal bone loss was similar in the 2 groups, whereas at 
baseline, the marginal bone loss had been greater than in the con-
trol group (P<0.05). These findings suggest that the marginal bone 
loss was decreased by IPE. 

Although the aesthetic needs of patients have increased, aes-
thetic defects due to periodontitis are inevitable. Many case reports 
of the treatment of aesthetic defects using forced eruption have 
been reported [21,22]. The resorbed alveolar bone causes compres-
sion of the periodontal membrane, and new bone is deposited 
whenever there is stretching force acting upon the alveolar bone 
[23]. Another drawback of periodontitis is the poor crown to root 
ratio, and IPE, which is a type of forced eruption, may improve the 
crown to root ratio and prognosis of the periodontal health [8]. In 
this study, the periodontal parameters were improved by SRP and 
OA in both groups and additional IPE showed an improvement in 
the periodontal indexes for treating teeth with mobility and peri-
odontal intrabony defects. Furthermore, because the application of 
IPE is very simple and safe, IPE would be helpful in improving peri-
odontal parameters. 
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